Purification, characterization, cloning and expression of pyruvate decarboxylase from Torulopsis glabrata IFO005.
In the production of pyruvate and optically active alpha-hydroxy ketones by Torulopsis glabrata, pyruvate decarboxylase (PDC, EC 4.1.1.1) plays an important role in pyruvate metabolism and in catalyzing the biotransformation of aromatic amino acid precursors to alpha-hydroxy ketones. In this paper, we have purified and characterized PDC from T. glabrata IFO005 and cloned the corresponding gene. A simple, rapid and efficient purification protocol was developed that provided PDC with high specific activity. Unlike other yeast or higher plant enzymes, known as homotetramers (alpha(4) or beta(4)) or heterotetramers (alpha(2)beta(2)), two active isoforms of PDC purified from T. glabrata IFO005 were homodimeric proteins with subunits of 58.7 kDa. We isolated the T. glabrata PDC gene encoding 563 amino acid residues and succeeded in overproducing the recombinant PDC protein in Escherichia coli, in which the product amounted to about 10-20% of the total protein of the cell extract. Recombinant PDC from E. coli was purified as a homotetramer. Targeted gene disruption of PDC confirmed that T. glabrata has only one gene of PDC. This PDC gene showed about 80% homology with the genes of other yeasts, and amino acid residues involved in the allosteric site for pyruvate in other yeast PDCs were conserved in T. glabrata PDC. Both native PDC and recombinant PDC were activated by pyruvate and exhibited sigmoidal kinetics similar to those of Saccharomyces cerevisiae and higher plants. They also exhibited the similar catalytic properties: low thermostability, similar pH stability and optimal pH, and complete inhibition by glyoxylate.